Understanding Electrostatic Field Sensing With Graphene:
A Miniature And Versdtile Alternative To Standard Technologies
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Electric field measurement is becoming of primary importance in various domains, for both
civil and military applications, such as early prediction of lightning or prevention of
electrostatic discharges on satellites. None of the state-of-the-art electric field sensors
combines good resolution — which should be below 1 V/m for the aforementioned targeted
applications —, with a high measurement range — which should be at least 1 MV/m - and
compacity. Following the use of graphene field effect transistors (GFETs) for gas, pH and
various biological sensors, a hew concept for an electrostatic field sensor, also based on @
GFET, has emerged [1-2]. It has however attracted very little attention by the scientific
community and its detection mechanism remains controversial. Here, we propose a
physical model of a highly sensitive electric field sensor based on a GFET with a floating gate
acting as an antenna. This model, based on the combination of the so-called graphene’s
transistor effect [3] and the laws describing the potential of a floating conductor, is
demonstrated using transistors made of graphene grown by chemical vapor deposition on a
SiO2/Si substrate [4].
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Figure 1: (a) Schematic representation of the graphene field-effect fransistor in the test bench
composed of two metallic plates facing each other to generate an electric field. (b) Graphene
drain-source conductance as a function of silicon potential (red), lower plate potential (blue) and
upper plate potential (green). The inset shows an optical microscope image of the graphene strip.
On the right, configurations corresponding to the points A, B and C.
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